BOOK REVIEWS 313 of mate selection processes, reviews the evidence for reproductive character displacement and advances a definition of biparental species framed strictly in terms of individuals.
constancy and sequence organisation, cytoplasmic control and maternal effects, chromatin structure and transcription will probably be quite familiar to advanced students from previous courses. The next three chapters are indeed more advanced explorations of the interface between development and genetics, emphasising genetic interaction and regulation by means of some twenty examples drawn overwhelmingly from fruit-flies and mice. I regard them as the essential nucleus of the book and regret that they only occupy one third of its pages. The examples and their implications are described succinctly and prove a rewarding exercise, even when the developmental connection is only speculative. The effect is somewhat disjointed, however, and anyone unfamiliar with a particular example might experience some difficulty in appreciating its characteristics and significance.
Expecting to find these topics drawn together into a coherent synthesis, I was disappointed by the final chapter on mammalian sexual differentiation which seemed inadequate for this purpose and rather discursive.
This book successfully describes the contribution of genetics to some embryological problems. It exaggerates the importance of that contribution, of course, but that should not deter its intended audience nor displease readers of this journal. This is the successor to Bruce Wallace's well-known book Topics in Population Genetics, published in 1968. As is suggested by the title, it is intended as an undergraduate text, and does not assume any previous knowledge of population genetics. The field has undergone a considerable transformation since 1968, due to a considerable extent to the widespread use of molecular techniques for studying variation between and within species, and even the most elementary textbook must reflect this transformation. Although Wallace has clearly tried to do this, in some respects the book has a rather traditional flavour, due largely to its balance of subject matter.
It is divided into two parts, the first dealing with the basic concepts and experimental findings of population genetics. The second part treats a number of specific problems of population genetics and evolution, and is strongly biased toward Wallace's own research and special interests.
The first part is for the most part accurate and clearly written, and covers most of the basic problems and processes of population genetics in an elementary and mathematically undemanding way. An unusually large amount of space is devoted to what are normally regarded as ecological subjects, such as patterns of species distribution and abundance. Somewhat surprisingly, there is hardly any coverage of quantitative genetics, and multi-locus problems are barely mentioned (I was unable to discover a single explicit reference to linkage disequilibrium). The possible role of environmental and spatial heterogeneity in maintaining genetic variability is also hardly mentioned. These omissions are in line with the book's general practice of avoiding reference to nearly all of the recent developments in theoretical population genetics. The chapter on inbreeding and finite population size unfortunately gives the impression that derivations from Hardy-Weinberg proportions are to be expected as a result of the cumulative effect of drift within a single population (p. 164). The treatment of genetic load does not, in my opinion, do justice to the subtleties of the theory as developed by Haldane, Crow and others. In particular, Wallace revives "Feller's fallacy", whereby the cost of a gene substitution is calculated in terms of the number of individuals carrying the disfavoured allele who are replaced by the favoured alternative. This is fine as a definition, but does not correspond to Haldane's concept, which compares the number of individuals who die during a substitution with the number who would have died had the population always consisted entirely of the favoured type. As Haldane showed, this cost is what is relevant to the number of independent, simultaneous substitutions that can be sustained by a population.
The second part starts with a series of chapters (13-18) intended to support the thesis that heterozygous advantage is a widespread mechanism for maintaining variation, and that there is no problem of genetic load associated with the maintenance of a large number of selectively maintained polymorphisms. A good deal of weight is placed on experiments inspired by Wallace himself on the possible heteorzygous advantage of X-ray induced mutations, and on the highly speculative model of Wallace and Kass which was put forward to explain the difficulties in obtaining consistent results in these experiments. The fact that most lethal and subvital chromosomes isolated from Drosophila populations show evidence of partial dominance, which does not suggest an important role for overdominance, is not sufficiently emphasised in this context, I feel. The genetic load problem is disposed of by appealing to "soft" selection, i.e., a combination of density-dependent population regulation coupled with truncation selection for heterozygosity. The arguments employed are largely qualitative, and no attempt is made to provide a quantitative estimate of the number of polymorphisms experiencing a given level of selection that could be maintained by this mechanism in, for example, the human species. Other topics covered in later chapters include the evolution of dominance, coadaptation, genetic assimilation, speciation, and there is a final chapter on molecular evolution and the evolution of sex.
As should be clear from the above comments, Wallace's book represents very much a personal view. His comments are often thought-provoking, even when one disagrees with them, and he has provided a series of interesting problems at the end of each chapter. I suspect that his idiosyncratic approach will make the book of more use to advanced students and colleagues who wish to inform themselves of his current ideas and interests than to beginning students, for whom a more balanced treatment (such as that provided by Hartl's recent excellent text) is probably more suited. The opening section of Dr Therman's preface states: "This book provides an introduction to human cytogenetics. It is also suitable for use in a general cytogenetics course, since the basic features of chromosome structure and behaviour are shared by all eukaryotes". This is a fair and accurate description of the book, and it achieves its ends admirably. After an historical survey, we are taken through chromosome and karyotype descriptive nomenclature, cell cycle analysis and abnormalities of mitosis, and chromosome methods. Then follow sections on structural aberrations, meiosis, and meiotic abnormalities. Six chapters are devoted to specific abnormalities of human chromosomes, and their clinical effects. The final two chapters deal with cancer chromosomes and with the mapping of human chromosomes.
The style throughout is light, chatty and easy-to-read. Occasionally, this leads to an overcasual account of important (although perhaps boring) topics-e.g., the problem of human chromosome nomenclature, critical to any reading of the modern literature, is skated over in one page. The reader is referred to the original report-but how many will go there? On balance, however, this is not too high a price to pay for the pleasantness of presentation. The greatest strength of the book is undoubtedly its constant referral to non-human cytogenetics. This serves to remind human cytogeneticists, who can become very introverted and narrow-minded, that their problems are not entirely new. It also provides a wealth of illustrative and educative examples of chromosome behaviour that I personally found a delight to read.
Technical standards of production are excellent, as one might expect from an author who is a master of the craft, the photographic illustrations are superb. There are virtually no typographical errors. There are many useful references to current literature and reviews. The index is clear and adequately detailed. Although the text is very simply written, it contains
